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doi:10.1016/j.ejvs.2009.11.008Abstract Objectives: This study aims to evaluate the reproducibility of femoropopliteal TASC
II classification and to analyse the influence of an educational intervention on inter-observer
agreement.
Design: This is a validation study.
Materials: This study included 200 consecutive angiograms of femoropopliteal arterial
lesions.
Methods: Seven investigators evaluated the first 100 angiograms, independently aided by
the available TASC guide. Thereafter, the intervention included a discussion of the 25 most
problematic cases, initially by a panel of 22 vascular surgeons, and later by the seven inves-
tigators to clarify grading principles. In the second stage, the 100 remaining cases were eval-
uated independently. A multi-rater variation of Brennan and Prediger’s free-marginal kappa
(kfree) was used to calculate inter-observer agreement.
Results: There were lesions not fitting any of the TASC classes. Total agreement among all
seven investigators was reached in 7% and 19% of the cases before and after the intervention,
respectively. In the first stage, kfree was 0.32 between all observers (range between two
observers kfreeZ 0.11e0.54). The intervention increased the agreement to kfreeZ 0.49
(range: 0.20e0.56). Agreement between the two observers was 38e69% (mean 49%) before
the intervention and 51e73% (mean 61%) thereafter.
Conclusions: TASC II classification for femoropopliteal lesions allows individual interpreta-
tions, and the common use of this classification as a basis for decision making and reporting
outcomes could therefore be questioned.
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Figure 1 TASC II classification.
TASC II: Inter-observer Agreement 221The TransAtlantic Inter-Society Consensus for the manage-
ment of peripheral arterial disease (TASC and TASC II1,2)
aims to recommend the preferable methods of revascular-
isation for different arterial lesions by decreasing variation
in the management of individual patients with identical
conditions. The TASC II classification is widely used as
a contemporary guide to aid in decision making concerning
lower limb ischaemia when choosing between endovascular
and surgical techniques. TASC I and II classifications are
used in scientific reports as a means to characterise patient
populations and treated lesions3e5 as well as in reporting
the outcome of a specific intervention in stratified groups
of lesions.6,7 However, the present TASC II classification
may cause confusion, as the grading of lesions can be
cumbersome, allowing individual interpretations of
a number of lesions. This, of course, diminishes the appli-
cability of the classification.
To the best of our knowledge, there are no published
papers on inter-observer agreement on the TASC classifi-
cations. The aim of this study was to evaluate the repro-
ducibility of femoropopliteal TASC II classification between
vascular surgeons and interventional radiologists, inaddition to analysing the influence of an educational
intervention on inter-observer agreement.
Materials and methods
This validation study comprised 200 consecutive angiograms
on femoropopliteal arterial lesions treated with endovas-
cular procedures during 2005e2006 at the Department of
Vascular Surgery at the Helsinki University Central Hospital.
During the first stage, two senior vascular surgeons, two
vascular surgical trainees, two angioradiologists and one
angioradiologist in training evaluated the first 100 angio-
grams independently in one session aided by the TASC II
guide available (Fig. 1). Thereafter, the intervention
included a discussion of the 25 most controversial cases
firstly by a panel of 22 vascular surgeons and vascular
trainees, and, secondly, by the seven investigators in order
to clarify the cases, to agree on TASC II classification
principles and to discuss cases not directly belonging to any
the of TASC II classes. In the second stage, the 100
remaining cases were evaluated independently by the
seven investigators in a manner identical to the first stage.
Table 1 Lesion types not included in the TASC II
classification.
Multiple stenoses or occlusions (some >5 cm)
totaling <15 cm
Heavily calcified occlusion 5 cm but 15 cm involving
the infrageniculate popliteal artery
Single SFA and popliteal stenosis >10 cm, but 15 cm
involving the infrageniculate popliteal artery
Single occlusion of >15 cm but 20 cm
Total occlusion (5 cm but 15 cm) of the popliteal artery
and 1e2/3 trifurcation vessels
Single occlusion of SFA >20 cm not involving the popliteal
artery
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marginal kappa (kfree)
8 was used to calculate a change-
adjusted measure of agreement using the Online Kappa
Calculator (www.justusrandolph.net/kappa/). A kfree of
0.70 or above was considered to indicate adequate inter-
observer agreement. Classes B3 (single or multiple lesions
in the absence of continuous tibial vessels to improve
inflow for a distal bypass) and C2 (recurrent stenoses or
occlusions that need treatment after two endovascular
interventions) require additional information besides
angiograms to be set.
Results
In the first evaluation, free-marginal k (kfree) between all
observers was 0.32 with a range of 0.11e0.54 between two
observers, a mean of 0.27 and a median of 0.15. The inter-
vention increased inter-observer agreement (kfreeZ 0.49;Figure 2 An example of a lesion notrange between two observers 0.20e0.56,mean 0.37,median
0.36), but it still remained below the adequate inter-rater
agreement (0.70). Agreement between two observers varied
from 38% to 69% (mean 49%, median 51%) before the inter-
vention and from 51% to 73% (mean 61%, median 61%)
thereafter. Total agreement between all seven investigators
was reached only in 7% and 19% of the cases before and after
the intervention, respectively.
Even among three experienced raters who had rated
more than 500 angiograms per person prior to this study,
the mean kfree was 0.26 (median 0.28) before the inter-
vention and 0.49 (median 0.49) following the educational
intervention.
There are several lesion types which do not belong to
any of the TASC II classes (Table 1) (Fig. 2). In an attempt to
increase agreement, combining classes improved inter-
observer reliability, if classes A and B or B and C were
combined (Table 2).
Discussion
The TASC classification has been a welcome attempt to
create a uniform system to describe arterial lesions.3e7
However, in clinical practice, the use of TASC classification
often raises questions and disagreement when a lesion of an
individual patient is to be classified. Yet, classification of
arterial lesions can be difficult, since most cases of
peripheral arterial disease requiring intervention are
largely characterised by more than one lesion at more than
one level, as the authors of the TASC II document have
stated. Classification schemes are limited by the necessity
to focus on individual lesions or segments with different
wall characteristics.2 In the present study, we have focused
on the femoropopliteal segment alone.fitting to any of the TASC II classes.
Table 2 Results of combining classes.
First stage Second stage
Classes kfree Reliability % kfree Reliability %
A, B, C, D 0.32 49.2 0.49 61.4
Aþ B, C, D 0.52 68.3 0.71a 80.8
A, Bþ C, D 0.48 65.5 0.62 74.6
A, B, Cþ D 0.28 52.2 0.46 63.8
a Adequate inter-observer agreement.
TASC II: Inter-observer Agreement 223The guidelines of the classification in the Second
TransAtlantic Inter-Society Consensus Document for the
treatment of peripheral arterial disease have been found
controversial at times in both clinical and scientific
settings.9 This provided an incentive to study the use of
TASC II classification in daily practice. The poor inter-rater
agreement in the first part of the study came as no surprise,
because the lesions were classified by individuals on the
basis of self-education using the printed TASC II document.
However, even after the two educational interventions,
where all the difficult lesions and common rules were
carefully discussed and agreed upon, inter-observer
agreement remained poor.
There are some shortcomings related to the TASC II
classification. It combines stenoses and occlusions and doesFigure 3 A lesion with severnot outline the grade of stenosis it refers to. Furthermore,
lesions can be complex and consist of segments with milder
and more severe stenoses and occlusions, leading to
differences in interpretation regarding lesion severity and
length as well as the number of lesions (single or multiple)
(Fig. 3). Defining heavily calcified lesions or the chronicity
of occlusions only by viewing angiograms is also a potential
source for inter-observer variability. To increase the
agreement, a classification system should include defini-
tions of a stenosis (a commonly used definition is that ‘a
haemodynamically significant stenosis’ is a lesion narrowing
the lumen of an artery by 50% or more in an angiogram).
The second issue with a reference to ‘single or multiple’ is
more difficult and almost impossible to define strictly. A
definition stating that ‘‘a single lesion is a lesion where the
arterial segment is stenosed by 50% or more for the entire
length of the lesion’’ could be used.
Moreover, some of the instructions for the classification
are contradictory. For instance, TASC II D1 (chronic total
occlusions of CFA or SFA (>20 cm, involving the popliteal
artery)) caused confusion. It is not clear whether SFA
occlusions need to both be >20 cm in length and have
a popliteal involvement, or whether either one is enough to
justify D1 classification. Furthermore, some of the written
instructions differ from the illustrations included in the
classification. TASC II B3 refers to lesion(s) in the absence of
continuous tibial vessels to improve inflow for a distalal potential classifications.
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drawn patent. TASC II D2 refers to lesions with chronic total
occlusion of the popliteal artery and proximal trifurcation
vessels, while the illustration evokes an idea of only a distal
popliteal occlusion. Here, it is unclear, what is meant by
a total occlusion, as total occlusion may refer to an
occlusion involving the entire length of the popliteal artery
as well as to 100% stenosis of any length.
Moreover, several lesion types do not fit to any of the
TASC classes, which leads to individual interpretations in an
attempt to classify them, thereby decreasing inter-
observer agreement. In these cases, no matter how strictly
we tried to agree on the definitions in the guidelines, inter-
observer agreement remains poor. It is very difficult to
make recommendations that cover all types of lesions
because of the complexity and variability of the athero-
sclerotic lesions in this region. A more complex classifica-
tion system would be required to address this problem, but,
conversely, it might lead to decreased applicability of the
classification system in daily clinical practice.
A weakness of the current study, and one possible
explanation for poor inter-observer agreement, was that
the length of the lesions was not accurately measured with
an electronic measure during the classification process.
Furthermore, increasing the time spent studying each case
might have improved the agreement. However, the
outcome was no better among a subgroup of raters who had
rated hundreds of angiograms together and were very
familiar with this particular classification system.
The morphological classification of atherosclerotic
lesions is different between the two TASC documents.1,2
The authors state in the TASC II document that ‘‘TASC II
classification schemes have been modified from the original
TASC guidelines to reflect inevitable technological
advances’’. A key issue is whether classifications should
stay unaltered to allow reliable comparisons over time and
between different techniques, letting the recommenda-
tions change as a reflection of evolving techniques. This
kind of evolution in the classification system leads to
confusion and weakens the implementation of the system in
clinical practice over time. It also makes comparison
between published results impossible. However, the orig-
inal TASC classification was rather simple and did not
include crural vessels or multiple lesions, therefore making
the development of this classification comprehensible. To
diminish the problem of a modified classification system,
the classification used (TASC I/TASC II) should, at the very
least, be clearly mentioned in vascular publications.9
All classification systems are vulnerable to interpreta-
tion differences. For instance, the intra- and inter-observer
reproducibility of well-accepted and extensively used
fracture classifications has been found poor to the extentthat comparisons between studies have been considered
unjustified.10,11
We conclude that the TASC II classification for femo-
ropopliteal lesions allows wide individual interpretations
and, therefore, the common use of this classification as
a basis for decision making and reporting outcomes could
be questioned.Conflict of Interest/Funding
None.
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